Modulation of the hippocampal alpha-adrenoceptor population by lesion of the serotonergic raphe-hippocampal pathway in rats.
Electrolytic lesion of the ascending serotonergic fibers in the median raphe nucleus or in both the median raphe nucleus and dorsal raphe nucleus caused after 18 days more than 80% depletion of serotonin in the hippocampus and frontal cortex, respectively, without affecting norepinephrine and acetylcholine contents. alpha 1-Adrenoceptor binding of (3H) WB-4104 was increased in the hippocampus but not in the frontal cortex. Scatchard analysis revealed that the increase in (3H) WB-4101 binding in the lesioned hippocampus was the result of an elevated density of alpha 1-adrenergic receptors of about 65%. This phenomenon began 8 days postlesion and persisted for at least 90 days postlesion. Similar qualitative and quantitative results were obtained following chemical lesion of the serotonergic cells of origin in the median raphe nucleus with 5,7-dihydroxytryptamine. Selectivity of the phenomenon was further demonstrated as or beta-adrenoceptor binding with (3H) dihydroalprenolol and cholinergic muscarinic receptor binding with (3H) dexetimide were not significantly affected in the hippocampus. By comparison, when norepinephrine in the hippocampus was depleted by more than 90% by bilateral lesion of the ascending noradrenergic fibers with 6-hydroxydopamine (18 days), the alpha 1-adrenoceptor number was significantly increased by only about 20% while the beta-adrenoceptor number was enhance by 40%. The area-selective increase in alpha 1-adrenoceptor number in the hippocampus in the presence of unchanged norepinephrine content and in the absence of serotonin probably signifies that serotonin actively participates in the modulation of the noradrenergic receptor population.